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B.^o]m.S\ e s» ^Q<H w o v ^ ^ ^{Method and apparatus for 

controlling track seek servo in disk drive} 

£ 3-8: s>= ^^3. ^ej-oi y.o] A ^ ^ x\ + *g°] s\s.^o]v±. 

£ 4(a)*f *}3. 7l^ofl Sltr ^^1, ^5=, 7}^5L 313* £^R> 3*1^. 

£ 4(b)^ ^efl^ 7]^^1 Sltr VCM £*ltr ^°lCr. 

£ 5(a)fe ^"^^ *l3. 7]#oll 31*1, 7>^£ ?-)13* 5LX|*V ^olrf. 

-E 5(b)^ ^tr VCM ^r^* ^l^r. 

i 6^ #afl^ 7]#<>1] ^ X\Dr& £A]*V ^olcf. 

^-^o. JE.2}ol y. ^]o] ^ ^ ^jofl ^-*r 5!^, ^-§1 r^S. =5} 

olti.oflA-1 i-g-^g; A^V A | 7l^A^ c E 3fl E^AJI ^-^Al7l7l ^ *V £L5fol ti.o) 

EBfl BJ-Aj} ^ ^ ^ ^ofl ^ ^O]^. 
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<io> v)^3. S]^*]-^ JEEfe- 4^r^l z]-z]-o) *>7H-I- AA^\ 

-H A^A^ 7l^-^>Jl il-g- ^ 4H=^ €«7l (magnetic 

transducer)!-!- 3£^>jl oicf. o] ee« uflofl o^j*v ^s. 

A^A. A ^3. A A 7>s.^ei ^*ltr Si*}. T^i^AS -B-AVtv 

ebA-e-o] tcfl^^ (cylinder )A ^^HS 4 E?n o. ^j-^ 

<n> ^^-7] (transducer)^ 3] = ^ «H (HGA:Head Gimbal 

Assembly)^ ^AAA A 31= ^) 

^oflolEi <£6fl «-2V£]^ 014. ^^oflolEl £.0]^ =i<£ ( V0 i C e coil) ^1 

^§*Rr 4^113 oi^^-^ofl oi^siTfl ioii ^<n# ^-zl 9XA. A^ 

^Mfelt It^iL 91 A. °^7l^ iLo]^ 3.<Q s.B\±t A^r A AAA 

<12> >§lt 7l^-* r 7iM- SE^ ^ nfl, JEL^o] y.^ ^^7l» *V -g^cHH 

cf€- ^H^S ol^Al7l7l ^ Ala. 7>^o] 51 cf. a] 3. ^ £1^1 

SL°1^ ^#7]-i-# c]^£L A)js.^r -g^i ^*1^ o]s.Al7l^ ^i^- 

°fl sl«H ^7i^rq-. ^ifeib se*v ^#7i7> A*\ ^ s*«°i ^<y-o.s. 

<is> v)+el(%)3,^A 7)^A^) € jM!- a^s^l 
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<17> a}7HH, ^ K a , I a , T sk ^ 3^ &2r, S@j ^ 

<18> VCM ^^oflolE^7> ^^sf 7>^i 31 *H trj-s} 7 >^^ ^-f^l 71-4-5., ^ 

3*1 £ 4(a)4 ^JL, 3-8-€ *H°H1 VCM 4$£r" 5. 

4(b)£f ^-cf. VCM *a=^ *l-f€ wltfl^ ^Bfl7> S)^ o]o.^ ojj^ofl 

o]El 5|*H1 s <|]6fl ^71^1^ ^^-0] ^^5l7l nfl^-olcf. 

<19> o]«4 ^-O] VCM 4^ 0 1 <#C} ^O.^] 0l-0 S O^O} ^Sj- 7 >^£ ?fl 

<20> t^ol o]^Jl^>^ 7l#^ ^1^ n^}7) ^ ^ 

^3 JELSfol tL^ E b« hI-aW ^ aHI 7l7ll^ ^ 71^5. M ^ 

71 7l =5|ol y.^ M ^ A ^ *1H y o V ^ ^ ^l^Krdl 91 

<21> # 7 ] 7l^^ oZfTfll- ^*>7l <Hl £l =e}-o]ti.^ eJ-aU 

*IH w o v ^^ =el-ol a. wj-^^11 &<>H, e b« ej-aj] scoHa^ alcfl^i ^ 

^4 ^Efl^l 7>#H °l-§-^" — *M ^S-^ioll ^^711- -S-fi S 
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H^- #*1^ *fl<H #*H I?« S.= ofl^ alcfl^i ^ 

^4 ^Efl^ 7> ^ £ ^ ^-g-^H HI] 3*1 St, *M1 ^ ^ «1 7>^£ 

^ <3#*}^ ^13 7-113 ^^7], ^7}7\ t)^B.o\]*\ o)^S]^ ^ 3*1&, ^ ^ 

^ 7V#5L ^^Rr #3} ^71, #7l ^Tfl ^^^ofl^ 3*l3M" ## 

*H #^H^1^ *llr£#7l, #7} ^11^71 #^?HI 3*1 3tt 3*1 °1 

^Sr 3*1 ^3** ^A^M 3tt 3*1 *W *±#7l, #71 3*1 

4 #71 id 7}1 4-5L$;-Qr ^#*}JL, #7l 3*1 iL^^ # 7 J ^Tfl ^rJE&3 ^#3HMi 
#71 ##*H *^Al7l^ *1l2^#7l, #71 ^12^-#71S1 #^^oH 

3?t ^3 #S ol^-i- i^St# ^#^7l7l ^£ °1^ 

S.#7l, #71 4?5L S.^^ #71 *J7fl 7^51^ ^HKH, #71 ^51 #71 

7}4=-5L&2) ^"#3HH #71 ^ 7>^£^# #A>^ 7 >^£ iL^SM: ^#^71 
^ ^l3^#7l *J #71 7>^£ JiL^SMl #-§"^H S^ofl ^Elxr #ff-» 7>^A] 

71^ ^fMM&n- sn-tha- f^)^ tvcf. 

#7l 7l^^ ^Ml* ^*}7l 3*V°i ^ofl 3^- v]+EL EL^o}**) eJ-aJ] 

*1H a o^°l t|A 3 Hel-olHb ^if *i#*Rr ^^a., #7l 

t^£Ll- SJ^UI 7]^ i^l- £El, # 7 j t^i^j ^ J±# 7l^-^>Jl #7l 
^11 £M^-b ^^71, #7l ^«-7l» #71 V]^EL2] &^ 7}S.^B\ o]^a] 7^ <53] 
^oflolE^ ^ tilcfl^l^ ^^tzJ. 7^iE ol-g-^a^ # 7 j ^^-711- ^*fl J=3MH ^ 

& Ei«o. S ol-g.Al7l£^- #71 S^H^* *)H*Hr ^ f ^t i%V^-g- 
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<24> s. 1-Br 3-8-3^ c]iH ^e)-olti.(io)o) i^^cf. 

<25> ^Sj-O] U.(10)^ i^l- £Ei(14)i 2] ^<H-£ ^>7l 1^3. 

(12)« £|5}ii oicf. ^oltL(io)^ c]^a.(12) S.^} <y^5l7fl 3*ltr ^71(16) 

<26> ^^71(16)^ ^^^.(12)^1 7>^11- #*1^L 7}£W^ 0_g_*q 3\&-5}±r ^ 

iEl(12HH ^H* £7il4 7l^-«- ^ £H=K O.S «1:&7K16)^ A ^^3(12)^ 

ojcf. ti]^. c^s] ^7l(i6)s. sl^sH *I^sH Si^m, °lxr ^ 

3(12)1- 7}SM7171 71^-g- ^«;7l^ ^3(12)^ T^Tfl-fr #*1*}7] ^ ?T ^€ 

£M£- ^7}S. $X^3- ol§fl^cHo> *ltf. ol 7l ^. £$7)^ 7>7l ^(MR : 

Magneto-Resistive) ^M-S.-^ 
<27> ^71(16)^ ^^^^(20)^1 ^-^M ^ ^ 9X^. #5}olcl(20)^ ^«-7l(16)^ 

c^i3.(12) ^r 0 H ^7] «flol^(air bearing)* ^^^7l^ £M # 

^lc1(20)^ niL ^ <^^l-5l(22)^ ^S]^ oicf. ^ <^l-SH22)fe Ji°l 

i 5i<H(26)-§- ^xr ^^H^i ^"(24)ofl -*fa}-£H S.o]>h s^(26)^8r iL<>l^ iS 

H S-E^VCM : Voice Coil Motor 30)1- ^*>^ 4^11^ <H ^1-^(28 HI ^^Ml ^ 

&i=r. S<|3(26H1 ^5)^ #^Hr «1H^ ^^^.^(32)<H1 <flsH on^ofl 

oie^ <y- ( 24)-a- s|^i^7i^ Si2.i3.-i- ^r^^mcf. «q^MMiH #(24)51 sj^-g, c^a. 

(12) 7>S.^ei ^«:7](16)1- °}&*)%. ^M^. 

<28> ^^.^ ^£1(12)31 ^ H=*i4Hl *R>=H=r. ^ S?«(34)-B- ^3 °- 

4^ ^Eil- i^l-ji z}- 4J]Ei^ cflolE-1 ^ = (data field)^ 

(identification field)!- £fsU 9X^. €^tt 4^ ^ S^(^cl)* ^t^} 
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^ zleIH ^^(Gray code)5 ojt}. £:&7l(16)fe ^ I^i ^JsL* 

71 q- 71^-^-71 t^EL(12) S^-l: 7>S.^ei ol^tf. 

<29> £ 2^ S>H. c^a. ^eKI^UO)* *Hft ^ ^71 a]^^(40)^- iL<^$nf. 
#7l *li E 5(40)£r E):E./eWh(R/W) 5)3.(44) ^ S&l-^S 5]S(46)<H1 £l*H £ 

#71(16 Hi 4^ ^-S#eK42)» &t}. €-Sl-eK42)^ ^A^A ^.S. 

^i(DSP : Digital Signal Processor), 3.3^3^1 Ai , p}ol^^Ef^ ^o) ^t 1 . 
^Ht-&|(42)*r t^^a(i2)^Ei oi^q. gc- ^3(12 HI 7)^\y) 
7l/^7l ^(44)3. ^H^lJi-I- ^^r^. ^^-^ ^ AS. R/W ^S^M lil <y 
Ei 51] o) ^ 3] 3.(54)3. ^i^^cf. iil oiE^lol^ s]S.(54)^ 3)^\3 ^^Eisf a] 
i^^l <y&|5ilo]i§>7l V]^EL ILE}o}}±^r *]-g-«}^ ^lS-E) ^ *fl<>| S] Sl- 

<30> ^Sl-sK42)^ 3^(26)^1 ^ -?-#*rfc VCM ^ £|3(48H ^ 

fV €-^#^(42)^ VCM^l c^7l ^ ^71(16)^ -g-^J-i- ^H*>7l ^<5> 

<^ ^ 3S} 3(48)3 *IH4]J:« "S-^W. 
<3i> ?£f£l(42)e nflS.eKR0M : Read Only Memory) «13 *11-E.el 4i 

7 r (50)^ «131H3 oils. el ^ ^ ^11^ (RAM : Random Access Memory) i 

*r(52Hl 9X^. ^3-^) 4i^>(50, 52)^ 4iH3$lH -^*3*l?l7l ^*r<*l 

^ 3?«°lH cfs. e?«o S 71(16)1- 0 1^a] 71^ -f^o] oicf. 

^fi^ ^«-7l(16)# ^^fr °1^a| ?1tt 3* 3.#*}7l A^ ^ 

i^r^ $1^. <U ^A] oilSAi, DflS.i| ^7>(50)^ 7>^£, 32 
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313 #3 9X^, °>2fl^l 7l#t!r «>sf 2*1 , ^^7^1 aH] nfls. 

<32> £ 3^ ^E^-^(42)oil 2]i5\<x\ ^JEL^M ^ ^iSM^MS ^€ » 

(12)^1 -=-3. S^oil ^*1*K£-I=- *Vcf. ^.1-^(42)^ ta$J-7l* e?JMH 

S.^ AH*fl ^^]*V 75}u|- ZL ol^-o] E3flc| 3_ 

^ K]^EL(16)M: 7>^^ei -g-^o]^ ^^7l^ £M\flt}. o) ^ ^71(16)7}- 7> 
5.^^ S-S. ^£ ^ 7>^£S. -g-^^l^ll- ^7l^o.S ^H#eK42)7> ^SRrt-fl o] 

<33> ^<>| A]^aj^ rdlSS^H ^ ^JEL^O^ Aj-Bfl ^^71(62) 

1- AVEfl ^^7l(62)^ ^^7l(16)7> ^ «i^fl S ^ 0.^.«-Ei oj^S]^ Aj y\ 

A SE^r ^ &t*. °1 ^^]^ ^#71(16) *}S- Eeflo] 

o] £M^_o^*) ^ ^ ^Efl ^^7l(62)^ £E^V ^«:7l(16)^ 

^51 ^ ^ ^*fl 7>^£^ ^ 5a4. M*ei(42)7> ^^71(16)5] -g-Aioj-g. 

A^^Tfl aflo^ ^ sr>7l ^#71(16)7} ^ M^j ^^5. -g-^A^. 

Ml zLeflo] ^JEL^f- ^71^ ^#^sH ^ ^ ^q-. 
<34> Ala. ^5^71(60)^ ^«r7l(16)7> Een( 34 )o) ^jo] ^^1- oiol^ "ll^q- *1 

^4 ^EflSl 7>^£ f-^lr ^«:7l(16)^ ^Tfl o^j Xd(n)> a^j 

v d (n) ^ ^7]1 7f^j= a d (n) # 7fl^-*Vcf. 
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<35> *11 1^71(64)^ *M1 ^^1 #^1}. llBjJil, 31*1 *H °] 

^ ^71(66)^ *fll^>7l(64HH <S^€ ^31 3*1&^ *H1 ^*1 j£ 

W 31*1 °l^(k p )^ 31*1 Ji^^-g- ^^Alsatj.. 

< 36 > T^g-JLS, ^12^71(68)^ 31*1 °1^- ;^7]( 66 )oflAi o^] ji^&ofl 

^31 dRV J^l ^Si^M- ^H>*>4. 

<37> 2^, ^JE ^1<H o}^ ^71(70)^ ^12^71(68)^1^ -£31 ^S.^ ^ 

^1 ^i&^l *H 4fS. iL^-g- 31 ^£ <>l^(k v )* ^ ^51 2±^*M: ^^^mnf. 

<38> ^o.^., ^13^71(72)^ ^S. H^&z)- ^Til 7Hr£3M: ^ ^o\) ^ 7}^S. 

<39> 7}4=-5. B)-^ «8 = (74)<*IH Jpofl VCM ^fMl°l£i(76)<>11 ^7^^. 

nel^, VCM .^^1^(76)^ ^3<>| S^^tt 7>^£ iL^SHl t^o]^ s <y 

oil ^-5^ ^» 7>^A]^ ^71(16)^ 7>#5L1- ^^Al^jcf. 

<>H nJ-BM, 7>^£ *fl3ji*| ioji =L<£o\) *}7}S\^ ^ ^Efl^ ^«5> 

< 40 > ^, ioli ^^ofl ol 71-51 ^ £ 5(a)°fl £*1€ W><4 7>#£ ^l^aZf ^-o] a] 

^^s}- 3^31. A-fly-^o.^. <£(positive)£l ^7H1 wl*}^ -g-( negative)^ 

371 7} £LJ1, ^ ^#^1 ^olofl V]*\d\ £.6) ^ol7> ^ ^ o] ^$o]x%. 

<4i> ^3,2,1^71(72, 68 ^ 64)ofl >£t]1 7^£, *J 31*1 4^ ^>Efl 

33-12 



1020030006283 



2003/2/11 



<42> ^. ^oJlA-l 7}4r5L 7}4-2] 3.7) ofl Hl«H 3717V €" ^ 

<43> ^ofl 7}4^5L ^1^4 ojofl CCj-^ ^£ ^ fll^^ 2^ ^ 

4. 



<44> 



[^r*M 2] 



a(t) = 



KJ. sin 



— t 



-KJ d sin 



a a a 



f('-r.) 



o < r < T 



' 1 a — L — 1 a ^ 2 d 



v(0 = 









1-cos 






— r 






K 1 * J 









n 



IK I T KJ.T. 

a a a t a a a 



x(t) = 



71 



n 

T 

r-^sin 

7t 



COS 



-1 



0 < t < T. 



, T a <t<T a +T d 



— t 
<7. Jl 



K a I T 1 2K n IT-KJ, T d 

a a a _| a a a add 



7Z 



(t-T a )+ K ° I <> T <> 



2 f 



sin 



7t 



0<t<T 



JT-C-T'Jj T a <t<T a 



<45> a)7)o\)*\, I a , I d> T a , T d ^ AA 7}^ *H*. , 7>^ a^, a) 

^ ESj eJ-aji <Q.^ a] ^£7> 0(zeroH £)tt o^c*) 34 ^ 
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<47> 

2K 

KT a +T d ) = -^(l a T a -I d T d )=0 

[-trVAl 3] * 



<48> ZL^JL, ^ 7l^(X sk )^ ^ *RKT sk ) ^-Tjl^Ei A9\ ^ 



<49> 



4] 



AT s =x(7' fl +7' rf ) = ^^-(r fl +7i) 

n 



<50> ZLelJL, 22] Af-g-A] VCM t^^M 5^- ^<H^4. 



<51> 



11(0 = 



L—+Ri+K.v 
dt 



1 



e 1 " a -+i?/ a sin 



-RI d sin 



— r 

T 



+ 



COS 



—t 



(t~T a ) 



Mi WdTd 



\ ( 



[<r*M 5] 



cos 



0<r< 



T<t<T 

a t 



<52> ^7lofl^ ( ^ L , R, K e ^ 44 VCM iEL<H<q ^Hi, ^ 



<53> 



7>^ ^ ^ov ^]*>^( Um ) vflofl^ ^oj-o. A>-g-*>4fe 

max 
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<54> 



2KKU m m 3 



tf 2 



M 



m 



2 - \ 



r a 2 +iv=o 



<55> 2E*V, Al ^MRV iJHH ^.g- A>-g-*]-rf^ 

min 



<56> 



2K „IC .U _ _ 3 



Rl _2LK.K> 



M 



r/-iV=o 



<57> 



3, C 6, 7# <3^}<*j #^ 2S] ^^o)l A>-g-£^ 3xf^nlEi I a , I d , 

T a , T d * ^« ^ 5**1 ^rf. ol^Tll <5H 7>^£, ^51, 3*1 £ 5(a) 

^1 SaI^ji, VCM sM§£- S. 5(bHl £Al^>^cf. £ 5 (aH u}$>\- £o) y\ 



<58> 



ZL5]J1, £ 5(b)^ VCM Sh^^r y oH^S. 3.7]7> ^1 



afl^- <!>HH ^<?Mr 3^*1 ^>-g-^ SZ^-i- ^ 



<59> 



«l*fl4) ^^sf 7>^£ ?fl^-g- °l-g-*V a. i^ofl oj^v E3« EJ-Ajl ^o]ofl n}-^ Eai 

fj-^ Al^3|- Cfl^l^ ^s}- 7>^5L Ol-g-fj- ^Hfl 7l£ofl EBjj 13-XJ1 ^ ofl 



<60> 



EsH e!-a« Aj^Vol qt lmsec i^sJ-g- i^^cf. 
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SZL^ 5E^r 512= ^l^Sf^ S^l^ 7pg- ^^-5]<H *J ^ Sz^r 

nfl^l JEE^r ^1 *<HH ^S]-^ ^HfE] tiHEi Alio)) ^ 

*Vt}. 7>^ nfl^^ ofl^ xU} 2]S, tiVi^] ^lS.e^ ^7>, ROM, #313 

oflS-Bl, ^H^-i- R0MCER0M : Erasable ROM), #5.^1 t^a, # cjia, *}2= c^a. 

, % ^-n- «fl*H, -¥-^d ^^HKRF) 5^. a)jt^ ^ sfl^, 

% ^-fr, ^71, #*}7jl, RF ^4 « ^5. ^sj-^ ^ ol^r <HiE|^ Aljr 

<62> ^Jf4g £^^1 ^}5\o] -|^o} AJa] ofl^^- igj-xgo] c^l^ o)^5L) 

1^1 71 A>^ ^o^A-^ x}<#*V ^ ^^o] - $1^5., 

ygx$ o. ^o^It^- 7l#^ ^ * BfllS 8^r 

<63> t3>^ ^-ol ( M. ^ofl t^3L ^eM^ E 5« ^}o] X\d\) a] tj) 

3! 7>^£ ?fl^# °l-§-*H ^«-7l!- J=L§»°_S. ol^Al^S^- *flo^ 

25.^*], VCM ^•a-* ^ ^ltt ^>°fl^ i^lEl H./t|)7lEl a. « 0 V^0.5. ^^*>7ll A> 

-§-«• *r A^l £M cfl^l ^Hflo^ 7>^f£ A>-g-^ ^Eflo] A]3 7l#^ 

^ ^Al^ - ol^. ^ ol^. o>q^ ^Eflo] 7>^£ 
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[^t 1 * 1] 

— SLE^H «ltfl^ ^Efl^ 7|-^ £ o]-g-*V E3« EJ-Afl 

^^711- -=-5. ^s«o_5. ©l^l^-i" i^lo S t}^ t\^3. ti. 
o} E e« Ej-Xfl A^iL w o V^. 

[3^* 2] 

^1%H1 5^1, A oM Hlcfl^J ^Bfl^ 7>#£ $m-£r 7}^9] 3.7)o\] V}*}^ 

>HJi *1H u o v ^. 
1*3 ^ 3] 

^lllti ^"71 ^Sj- ^Bfl^ 7V^£ ^ll^^r 7Hr T 1 ^ ^°H1 *1 

O] E?fl E^_fl ^ ^ H 0 V^. 

4] 

*IU^M1 5^*1, Aj- 7 ) tijcfl^l ^Efl^ 7^5: 7 ^o] 37)^ til^j-o} 

#^o} 371 7> ELal, 7>^ ^*>3 2J°H1 ^^17> ^ tilcfl^l ^Bfl 

» ^xr ^8.2.3. ^ =e(-ol ebM hj-ah A^a. *IH «o V ^ . 
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[^t 1 * 5] 

^1%H] 5a°H, w]qRi ^Eflo^ 7l-^i a(t)^- °H1 4€- ^£ 

313 v(t) ^ 3*1 313 xCOtt 



a(0 = 



K.T sin 



— t 
n 



-KJ d sin ^-(f«r fl ) 



o < r < r 



r <t<T +t, 



v(f) = 



a a a 



71 



[-cos — 
{To 



2KJT KJ.T, 

a a a ■ add 



x(f) = 



71 



71 

f--^-sin 

71 



cos^(r-r o )]-l 



0 < / < T 



, T a <t<T a +T d 



— / 



KIT 7 - 2KJT -KJ d T d , m v KI.T d 

a a a ■ a a a add I ± ^ \ ■ add 



2 / 



-sin 



7T 



0 < t < T„ 



, T<tZT+T d 



I a , I d) T a , T d ^ ^ 7>^ ^ ^ 7Hf 



6] 

Bl-AH ^coflAi Wjcfl^l ^Eflo] 7 >^ £ ^ HJ-^^^- ^-g-^H -M^l 

3*1 *M1 ^51 & ^ ^711 7^51 ^ <g-tl:^ 313 ^71; 



^71; 
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#7] €31 fl^l^^l €*ll ##SH #^l?l^r *Hl^i+7l; 

^ ^^^]7l7l w ^*1 *ih sl^7); 

31*1 iL^S*^ -*7l €31 ^ESi #7l J±33)l>4 ^7l ^3] 

^^^17171 w *ih i^-7i; 

^71 #51 iL^^ ^"71 7>#5L^t# ^H^ul, #7l #51 il^^ ^7} € 

31 7f#51^ ^?+3MM #7) €*ll 7>#51&;* ##*H 7>#5L Ji^SM: ^^l^ 
^13^71; ^ 

^-71 7>#51 iL^M #-§-*H iL°l^ i^ofl 7V^A) 71^ ^ofl 

^^AS ^ 2=&Mjdo| E s« eJ-aH A^Ji #*1. 

7] 

^16*cH1 &<>H, #71 WltlRl ^Efl^l 7>#51 7>^^) 3L7H Wl*H 

*ih #*i. 

8] 

^16%H1 5a°W, #71 tilcjRl ^EflSl 7>#51 313^ 7Hr ^?_>^ ^o]oil til 

O) EBfl ^-xn . 
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[3^8" 9] 

^16%H1 ^7) ^Hflo^ 7 }4-5L 7>#^ 

3.7}7\ ELJL, 7>^ ^o^] v]f>}a\ #4- ^ojj} ^ U]tfl%l 

1- ^ ^J-i: *}^r t\^3. £L^oljd EBfl ^-^ *iH 
[^T 1 * 10] 

^16%H1 9X°]*], ^l^R 1 7>^i a (t)4 oHl 

^£ v(t) ^ x(t)^ 



a(f) = 



0<t<T 



-^sin^^-rjj T a <t<T a +T d 



v(0 = 



KJ a T„ 

a a a 



71 



1 ^ 

l-cos — r 

71 



2KJT KI d T d 

a a a . a a a 



x(0 = 



7T 



7T 
^a • 

r-— sin 

K 



cos^(r-r o )J-i 



o < r < r a 

, T a <t<T a +T d 



, T 



KIT/ 2KJT -KJ A T, 

a a a _j a a 0 a w 



7Z 



-sin 



> r 



(t-T a ) 



0<t<T 



, T <t<T +T. 



(^7HH, I a , I d) T a , T d ^ Zj-Z]- 7># ^ ^ Al^V, 



11] 
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A c V 7l ^«:7l# ^-71 7>S^ei °l^Al7l^ ; ^ 

Wl^^ 1 ^Mr^E. fll^^r °l-g-*H a 0 > 71 ^^-711- ^7fl E^ofl^ ESjO 

3. -E.eM.ii. 

12] 

^11%H1 SM^, tijcfl^ ^^2}- ^Bflo] 7 |_^o^ S7]o11 

13] 

^Ul^cHl ^o^, #71 Wjcfl^l ^Bflo^ 7>^£ 7>^ ^ojofl 

a. _ 

14] 

*IUl*<Ml SM>M, A oM wlcfl^i ^Efl^ 7> ^ £ 37l o(| 

^7l7> £LJI, 7>^ ^olofl ti]*H ^°17> ^ tijtfl^ ^Hfl 

15] 

XI 11^ &<H*1, -8-71 wl Cfl^l ^Bfl2l 7>#£ 313 a (t)3f °H ttf^ 4*£. 

*M v(t) £ 3*1 313 x(t)fe 
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a(0 = 



0 < f < T 



-KJ dS in — (f-T.)L T a <t<T a +T c 



v(f) = 



KJ a T a 

gag 



71 



2KJT KIT. 

a a a ■ a a a 



n 



cos 



0 < t <T 



, T a <t<T a +T d 



^/.X 2 2KJ a T 0 -K a I d T d 



a a a 



7T 



7Z 



sin 



7T 



0 < r < r 



T<t<T +T, 

g g a 



I a , I d> Ta , T d ^ ^ 7>^ ^ *Uf, ^ ^ Al#, 



16] 

EsM ^-Afl £C6flAl til^fl^ 1 7^51 ol-g-*V EB« eVaW ^ 

17] 

*fll6*<Hl ^"71 «lrfl4! ^Bfl^ 7>^£ *H3£- =L7H til*H 
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18] 

^]16%H1 $1°]*], ^7} tilcfl^l ^^sf ^Efl^ 7 ^ iE 3)30. 7].^ ^olcH] 



19] 

^16%H1 ^7} tilcfl^l ^5}- ^Hfl^ 7}4-S. ffl^^r 7>^^1 til^>c^ 

^ 7 | 7 |. 7 >^r ?lo]6\] ti^H ^°l7V ^ ^^^1 ^ Bfl 

20] 

^116%H1 #71 u l« ^Efl^ 7>^£ a(t)54 °H1 4= ^5= 

313 v(t) ^ 31*1 313 x(t)^ 



a(0 = 



^ / fl sin — t 



0<t<T. 



v(0 = 



-Ar a / d sin 



a a a 



^-(r-r a )j, 7- a <f<7;+2; 







1-cos 




— f 




T 

K 1 * ) 





0<t<T 



2KJT KJ A T, 

a a a | add 



x(0 = 



Tt 



K a I a T a 



n 



cos 



, T a <t<T a +T d 



n 



I T -~ 

a a a add 



* J A 

KIT 2 2KJT-KJ.T 



n 1 



sin 



0<t<T„ 



T<t<T +T d 

a ad 
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(^HH, l a> I d , T a> T d ^ AA *dff- 7>^ a]^-, 

3. ^8 ^^Bi ESU^ 

21] 

EBfl EJ-X)} 5.E.0IM ti] cfl ^1 ^^2). ^Efl^ j^o^ o}7Hr}^ J= ^ 

^ xjM ^«:7l« -=-5. ol-^Al^ t>}±= t\^a. 

E Bfl Ej-Afl A ^ 7^ WJ-^ 

22] 

^21%H1 &<H>H, Aj-71 alcfl^i ^Efl^ 6 <Kposit ive)^ EL7)*\) «1*> 

^ ^-(negative)^ 3.7)7} e ^tfll- ^ ^io S ^ cj^a. =^o]«. 

OJ ES« EJ-Xrt ^]<^ Hj-^. 

23] 

^21%H1 5fl°H, A oM Wlcfl^l ^Bfl^ ^ ^Olofl 

^ ^JjL T^H H 0 V^. 

24] 

^121%H1 ?X°)*\, A oM Bltfl^ ^S)- ^Ej)^ ^so. a7l 6,] o_o} =3. 

7)7} ELJL, ^ojofl n\z\d\ 7 jol 7 > *}■& tilcfl^l ^ Efl» ^ 3} 

33-25 



1020030006283 #^ 2003/2/11 
25] 

Wl^^ 1 ^Hfl^ tiol^ 57^] o]7>^ >«-7l ^^r7l» ^7fl M 31} ofl 

*i -=-5. o]^-A] 7151^- ^7l ^^MH^l* *lH*Kr ^fejf Xf-f-* ^ 

26] 

^25^-^1 $1^*], <#7] tilcfl^l «§Eflo} <#(positive)^ £L7H1 

<*| (negative)^ 3.7)7} €■ ^^^1 ^Efl# ^ ^ c]^3L = 5}ol jd. 

[^^J- 27] 

^1125%H1 Sl^*], ^-71 ulufl^i ^Efloj ^ = ^ o o ^ 7J ohi ai^H 

^ ^°l7}- ^ wjcfl^i ^ehi- ^ ^ ^-^1 as s}^ ciia ^ej-ojti.. 

28] 

^125^H1 $1°}*], ^7} «ltfl^l ^^3)- ^Eflo] ^ = ^ c£o) ^ 7l oll ti^a] o.^ 3. 
7l7> 3.JL, <&2i\ zJoH] *.eq zjL^ ^ol7> ^ tt]tfl^ ^Bfl* ^ ^ 

-£- ^-^3 ^ej-olw.. 
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[^t 1 * 29] 

ES) ^-Afl 5.1=0^ Ujcfl^l ^3}- ^Eflo] ^5.=. ^o}^ ^7}^ S EM ^ 

13 T 1 * 30] 

*)129« wlcfl^i ^tfls] ^fl.^- ^(positive)^ 37H «ls> 

<x\ ^-(negative)^ 3.7] 7\ ^ tiltfl^ ^BflS ^ 3^ ^io S ^ = 5.zL*g 

31] 

*H29^H 9X°]*\, <#7] ^l^R 1 3^ ^Efl2} ofo} ^o^) H]«H 

32] 

*I129*4| A oM wlcfl^l ^^Bj. ^f^r <£<q ^7l<Hl «1*H ^ 3 

7l7> ^ ^Ol^] Hj^H °.o] ^)-cq ^ol7> ^ H] tfl % ^Efl§- ^ ^ 
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[51 2] 
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[51 3] 




CD 
ho 



=!>< 
_2. O 

J21 



\ 



cn 



m 
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15- 4] 

NORMALIZED ACCELERATION, VELOCITY, POSITION TRAJECTORY 




0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 
NORMALIZED TIME 



NORMALIZED VCM VOLTAGE TRAJECTORY 




0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 
NORMALIZED TIME 
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[£ 5] 

NORMALIZED ACCELERATION, VELOCITY, POSITION TRAJECTORY 




0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 
NORMALIZED TIME 
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